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A storing method of a RF ultrasound pulse echo and a
medical digital ultrasonic 1maging apparatus capable of
re-using the stored RF ultrasound pulse echo store and focus
cach RF ultrasound pulse echo received from a plurality of
transducer elements 1n order to implement an ultrasonic
image of at least one frame. Then, the stored RF ultrasound
pulse echoes are analyzed, to thereby control the system
according to the analysis result, which results in implemen-
tation of an optimal ultrasonic image.
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MEDICAL DIGITAL ULTRASONIC IMAGING
APPARATUS CAPABLE OF STORING AND
REUSING RADIO-FREQUENCY (RF)
ULTRASOUND PULSE ECHOLS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a medical digital ultra-
sonic 1maging apparatus capable of storing and reusing the
RF ultrasound pulse echoes, in which each RF ultrasound
pulse echo received from a plurality of transducer elements
1s stored 1n order to implement an ultrasonic image of at least
one Iframe, and the stored data are signal-analyzed, to
thereby control the system according to the analysis result so
that an optimal ultrasonic 1mage can be 1implemented.

2. Description of the Related Art

FIG. 1 1s a block diagram showing a configuration of a
cgeneral medical digital ultrasonic 1maging apparatus.

In FIG. 1, a main central processing unit (CPU) 100
controls the entire ultrasonic 1maging apparatus according to
user’s 1nstruction via a control panel 110. A transmitter 101
applies a transmission pulse to N elements of an array
transducer. A receiver 102 receives a RF ultrasound pulse
echo (referred to a RF signal) reflected and returned from an
object to each transducer element. The receiver 102 consists
of a pre-amplifier, a time gain compensation (TGC)
amplifier, and a filter for each array element. A beamfiorming
unit 103 performs a dynamic focusing of the receiver 102
outputs with respect to all image points thereof 1n order to
improve a resolution of an ultrasonic 1mage. An ultrasonic
echo processor 104 receives the focused signal and performs
a series of a signal processing operations 1n order to obtain
various modalities of ultrasonic images. A color flow (CF)
processor 105 and a scan converter 106 receive the signal
output from the ultrasonic echo processor 104 and imple-
ment a two-dimensional CF 1mage and a B-mode image,
respectively. A Doppler processor 108 receives the signal
output from the ultrasonic echo processor 104 and a con-
tinuous wave/ElectroCadioGram (CW/ECG) unit 107 and
implements a spectral Doppler wavelform. An video/audio
signal processor 109 processes the video/audio signal out-
puts from the CF processor 105, the scan converter 106 and
the Doppler processor 108 and the results are output to a
screen/speaker 111 or a recorder 112 for recording. Also, the
video signal and the audio signal which have been recorded
on the recorder 112 are output to the screen/speaker 111 as
needed by a user.

FIG. 2 1s a detailed block diagram showing the configu-
ration of the beamforming unit 103 of FIG. 1.

The beamforming unit 103 of FIG. 2 includes an analog-
to-digital (A/D) converter 11 which samples the received RF
signals for N tranducer elements and a beamformer 12 for
focusing the A/D converter 11 outputs and outputting the
focused result.

The A/D converter 11 1s comprised of a plurality of A/D
converters 13. Here, nth A/D converter 13(n) receives the
RF signal received at nth transducer element among the N
transducer elements from a receiver which 1s not shown 1n
FIG. 2 and samples the received RF signal.

The beamformer 12 includes a plurality of time/phase
delay unit 14, a plurality of buffers 15 and an a summer 16.
Here, the nth time/phase delay unit 14(rn) receives the data
output from the nth A/D converter 13(x) and stores the
received data temporarily in the nth buffer 15(x) of small
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capacity. A first-in-first-out (FIFO) memory or a two-port
memory 15 used as a buifer. The data output from each A/D
converter 1s sequentially stored 1n each corresponding
buffer. Thus, each buffer 1s capable of storing data necessary
for time delay or phase delay.

When all data for focusing the RF signal at a desired
image point are input to the nth buffer 15(x), the nth
time/phase delay unit 14(») impose the focusing delays on
the data stored in the corresponding nth buffer 15(x2). The
time and/or phase-delayed data are summed by an adder 16
to finish the focusing process.

The data output from each A/D converter 13, which are
stored 1n each buffer 15 are continuously changed since the
focusmng delay for each element changes with a depth.
Generally, the data output from each A/D converter 13 and
stored 1n each buffer 15 disappears if a focusing process 1S
completed, and thus cannot be re-used. Also, an accurate
focusing of the RF signals received from a plurality of the
transducer elements 1s not accomplished due to the wave-
form distortion that occurs due to various physical phenom-
ena as the ultrasound travels 1n an object. Thus, 1n most
cases, 1t 1s not possible to actually obtain an ultrasonic image
with the best resolution that can be achieved theoretically.

SUMMARY OF THE INVENTION

To solve the above problems, 1t 1s an object of the present
invention to provide a method for storing each RF ultra-
sound pulse echo received from a plurality of transducer
clements 1n order to implement an ultrasonic 1image of at
least one frame.

It 1s another object of the present mvention to provide a
medical digital ultrasonic 1maging apparatus that can ana-
lyze and reuse the stored RF ultrasound pulse echoes to
further enhance the ultrasonic 1mage.

To accomplish the above object of the present invention,
there 1s provided a storing method for using RF ultrasound
pulse echoes received from a plurality of transducer ele-
ments 1n a digital ultrasonic 1maging system, the storing
method comprising the steps of: (a) sampling each RF
ultrasound pulse echo; and (b) storing the sampled data for
implementing an ultrasonic 1mage of at least one frame.

There 1s also provided a medical digital ultrasonic 1mag-
ing apparatus for focusing each RF ultrasound pulse echo
received from a plurality of transducer elements and imple-
menting an ultrasonic image, the medical digital ultrasonic
imaging apparatus comprising: a receiver for converting
cach RF ultrasound pulse echo into an electrical signal and
outputting the converted result; beamforming unit for sam-
pling each of the RF ultrasound pulse echoes output from the
receiver, storing the sampled data for implementing an
ultrasonic image of at least one frame, focusing the sampled
data or the stored sampled data and outputting the focused
result; a signal processor for receiving the focused signal
from the beamforming unit and performing a series of signal
processing for implementing the ultrasonic image; and a
controller for controlling the entire apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and other advantages of the present
invention will become more apparent by describing the
preferred embodiments thereof in more detail with reference
to the accompanying drawings in which:

FIG. 1 1s a block diagram showing a configuration of a
cgeneral medical digital ultrasonic 1maging apparatus;

FIG. 2 shows the configuration of the beamforming unit
of FIG. 1;
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FIG. 3 1s a block diagram showing a configuration of a
medical digital ultrasonic 1maging apparatus according to
the present invention;

FIG. 4 1s a block diagram showing a connection between
the beam forming unit of FIG. 3 and a host processor located
outside the beamforming unait;

FIG. 5 shows a configuration of a memory controller of
FIG. 4;

FIG. 6 shows an example of the structure of a memory of
FIG. 4;

FIG. 7 1s a block diagram showing a connection between
the beam forming unit according to an alternative embodi-
ment of FIG. 3 and a host processor located outside the
beamforming unit; and

FIG. 8 15 a block diagram showing a connection between
the beam forming unit according to another different
embodiment of FIG. 3 and a host processor located outside
the beamforming unait.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A preferred embodiment of the present invention will be
described with reference to the accompanying drawings.

FIG. 3 1s a block diagram showing a configuration of a
medical digital ultrasonic 1maging apparatus according to
the present invention.

An ultrasonic 1imaging apparatus of FIG. 3 1s assigned
with the same reference numbers as those of FIG. 1 with
respect to the components which perform the same functions
as those of FIG. 1. Accordingly, the detailed description
thereof will be omitted.

In the ultrasonic 1maging apparatus of FIG. 3, a beam-
forming unit 200 samples the data (that is, the RF ultrasound
pulse echo, referred to the RF signal) fed from a receiver 102
under the control of a host processor 300 and stores and
focuses the sampled data. The beamforming unit 200 and the
host processor 300 transmit data to each other. The host
processor 300 analyzes the stored sampled data received
from the beamforming unit 200 and controls each compo-
nent of the ultrasonic 1maging apparatus through an external
interface bus denoted as a dotted line according to the result
of the signal analysis, together with a main central process-
ing unit (CPU) 100.

The configuration and operation of the beamforming unit

200 according to the present invention will be described in
more detail with reference to FIGS. 4 through 8.

FIG. 4 1s a block diagram showing a connection between
the beam forming unit 200 according to the present inven-
fion and a host processor 300 located outside the beamiorm-
ing unit 200.

The beamforming unit 200 of FIG. 4 includes A/D con-
verters 21(1) through 21(N) which sample the RF signals
received at N transducer elements and output the sampled
data. Memory controllers 22(1) through 22(N) for transmit-
ting data from the A/D converters 21(1) through 21(N) to
various units are connected to respective output ends of the
A/D converters 21(1) through 21(N). The memories 23(1)
through 23(N) for receiving data from the memory control-
lers 22(1) through 22(N), storing data for implementing an
ultrasonic 1mage of at least one frame, and transmitting the
stored data to the respective memory controller 22(1)
through 22(N) are connected to the respective output ends of
the memory controllers 22(1) through 22(N). A beamformer
24 for receiving data from the memory controllers 22(1)
through 22(N), focusing the received data and outputting the
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4

focused result 1s connected to the output end of the memory
controllers 22(1) through 22(N). A local processor 25 con-

nected to the output end of the memory controllers 22
through 22(N) controls the memory controllers 22 through
22(N) and the beamformer 24, can receive or send data from
or to the memory controller 22(1) through 22(N) and the
beamformer 24, carries out signal analysis of the data stored
in the memories 23(1) through 23(N), and controls the
beamformer 24 according to the analysis result. As
described above, the beamforming unit 200 imncludes the A/D
converters 21(1) through 21(N), the memory controllers
22(1) through 22(N), the memories 23(1) through 23(N), the
beamformer 24 and the local processor 25.

The memories 23(1) through 23(N) for receiving data
from the memory controllers 22(1) through 22(N), storing
data for implementing an ultrasonic image of at least one
frame, and transmitting the stored data to the respective
memory controller 22(1) through 22(N) are connected to the
respective output ends of the memory controllers 22(1)
through 22(N). A beamformer 24 for receiving data from the
memory controllers 22(1) through 22(N), focusing the
received data and outputting the focused result 1s connected
to the output end of the memory controllers 22(1) through
22(N). A local processor 25 connected to the output end of
the memory controllers 22(1) through 22(N) controls the
memory controllers 22(1) through 22(N) and the beam-

former 24, can receive or send data from or to the memory
controller 22(1) through 22(N) and the beamformer 24,
carries out signal analysis of the data stored in the memories

23(1) through 23(N), controls the beam former 24 according
to the analysis result. As described above, the beamforming
unit 200 includes the A/D converters 21 (1) through 21 (N),
the memory controllers 22(1) through 22(N), the memories
23(1) through 23(N), the beamformer 24 and the local

processor 25.

The local processor 25 1n the beamforming unit 200 can
be connected to each memory controller 22(1) through
22(N) one by one as many as N local processors can be used
in the beamforming unit 200, that 1s, one for each memory
controller 22, according to the specification of the medical
digital ultrasonic 1maging apparatus to be designed. The host
processor 300 1s a single or parallel processor system which
can perform a signal and 1mage processing at a very high
speed and can be replaced by a main CPU 100 according to
the design specification.

The operations of the beamforming unit 200 and the host

processor 300 having the above configuration will be
described.

The A/D converters 21(1) through 21(N) in the beam-
forming unit 200 receive the RF signals received at N
transducer elements through a receiver (not shown in FIG.
4) of FIG. 3 and perform a sampling of the received RF
signals. The A/D converters 21(1) through 21(IN) output the

sampled data to each of the corresponding memory control-
lers 22(1) through 22(N). The memory controllers 22(1)
through 22(N) transmit the sampled data applied from the
A/D converters 21(1) through 21(N) to each of the corre-
sponding memories 23(1) through 23(N) and the beam-
former 24, which 1s controlled by the local processor 285.
Each of the memories 23(1) through 23(N) stores the
sampled data for each scan line 1n a separate location. The
beamformer 24 focuses the sampled data for each scan line
and outputs the result. By doing so, the data applied to the
beamforming unit 200 1s sampled and stored in the memo-
ries 23(1) through 23(N) and focused in the beamformer 24.
The specific configuration of the memory controllers 22(1)
through 22(N) and the memories 23(1) through 23(N) will
be described later with reference to FIGS. § and 6.
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The memory controllers 22(1) through 22(N) read the
data stored in each of the corresponding memories 23(1)
through 23(N) under the control of the local processor 285.
The memory controllers 22(1) through 22(N) transmit the
read data to the beamformer 24 and the local processor 25.
The local processor 25 performs a signal analysis of the data
and estimates an ultrasonic velocity profile, variation of the
frequency spectrum of the ultrasonic pulse echo with depth
and noise characteristics, etc. which are required for focus-
ing and forming the ultrasonic image. The local processor 25
controls the beamformer 24 according to the analysis result
so that an optimal ultrasonic 1mage can be obtained. The
beamformer 24 focuses the applied data under the control of
the local processor 25, and thus an ultrasonic 1mage having
an 1mproved resolution, signal-to-noise ratio, etc. 1s
obtained.

The local processor 25 can transmit the data sent from the
memory controllers 22(1) through 22(N) to the host proces-
sor 300. The host processor 300 can also perform the signal
analysis of the data from the local processor 25 and can
control the ultrasonic 1maging apparatus according to the

analysis resullt.

The data analysis and system control can be properly
distributed between the local processor 25 and the host
processor 300.

FIG. 5 shows a configuration of a memory controller
22(n) of FIG. 4.

In FIG. 5, an external connection/control circuit 31 1n the
memory controller 22(n) controls the entire components of
the memory controller 22(x) under the control of the local
processor 25. A memory control circuit 32 generates
memory control signals for reading and writing data from
and to memory 23(n), and generates a memory address
through a multiplexer 33.

The memory controller 22(n) transmits the data from the
A/D converter 21(n) to the beamformer 24 via a mutliplexer
34, or to the memory 23(x) via a multiplexer 35. Also, the
memory controller 22(r) reads the data stored in the memory
23(n) and transmits the read data to the local processor 285
via a buifer 36 or to the beamformer 24 via a mutliplexer 34.
The memory controller 22(xn) transmits the data from the
local processor 25 to the beamformer 24 via the buifer 3
and the multiplexer 34, or to the memory 23(#) via the buffer
36 and the multiplexer 35.

FIG. 6 shows an example of the structure of a memory
23(n) of FIG. 4, which is the same for all n.

A semiconductor memory device or a hard disc storage
device can be used as the memory 23(#). The memory 23(»)
stores the sampled data necessary for implementing an
ultrasonic 1mage of at least one frame among the output data
of the corresponding A/D converter 21(n). Also, the memory
23(n) receives the data from the local processor 25 via the
corresponding memory controller 22 and stores the received
data.

As shown mm FIG. 6, if N scan lines are needed to
implement an ultrasonic 1mage of one frame, the memory
23(n) stores 1n turn data with respect to each scan line in S1,
S2, ..., SN, respectively. Also, the memory 23(n) stores all
the data capable of implementing an ultrasonic 1mage of M
frames.

As described above, 1n the case that each transducer
element corresponds to each one of the A/D converters 21(1)
through 21(N), each of the A/D converters 21(1) through
21(N) performs a uniform sampling at the same instance of
fime, and the beamformer 24 focuses input data according to
the delay-and-sum method, each capacity of the memories
23(1) through 23(N) is expressed as the following equation.
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Memory capacity=N xN x(Fx2xZ, . /c)

Here, N, 1s the number of frames to be stored 1n memory,
N, 1s the number of scan lines to be stored every frame, F_
1s an A/D conversion rate or a sampling frequency, Z._ 1S
a maximum 1mage depth, and ¢ 1s an ultrasonic velocity 1n
an object.

Since the beamforming unit 200 according to the present
invention stores and focuses the data sampled by the A/D
converters 21(1) through 21(N), the ultrasonic imaging
apparatus can re-use the data stored in the beamforming unit
200 subsequently.

For example, 1n the case that one desires to obtain an
zoomed 1mage of a selected region of an ultrasonic 1mage
during real-time 1maging or after temporarily freezing the
imaging, a conventional ultrasonic 1maging apparatus dis-
plays simply an enlarged 1mage.

However, since the ultrasonic 1imaging apparatus accord-
ing to the present invention stores all the RF signals to form
a complete 1mage frame or more, the zoomed 1mage of the
selected region with increased scan lines and imaging points
by the factor of the zooming ratio can be formed by using the
stored RF samples. That 1s, the ultrasonic imaging apparatus
according to the present invention obtains an image having,
an enhanced quality compared to the conventional art,
because 1t can utilize the stored data in order to reconstruct
an ultrasonic 1mage.

Also, the ultrasonic 1maging apparatus according to the
present invention can perform a synthetic focusing, a two-
way dynamic focusing, and a multiple beam focusing, using
the data stored in the beamforming unit.

FIG. 7 1s a block diagram showing a connection between
the beamforming unit 500 according to an alternative
embodiment of the present invention and a host processor
300 located outside the beamforming unit.

The beamforming unit 500 of FIG. 7 includes a beam-
forming processor 51 1n the form of a combination of the
beamformer 24 and the local processor 25 in the beamform-
ing unit 200 of FIG. 4, or 1in the form of a high-speed
microprocessor. Thus, since the beam forming processor 51
performs the same functions as those of the beamformer 24
and the local processor 25, the detailed description thereof
will be omitted. Since the other functional blocks 1n the
beamforming unit 500 have the same functions and connec-
tions as those 1n the beamforming unit 200 of FIG. 4, they
are assigned the same reference numbers as those of FIG. 4
and the detailed description thereof will be omitted.

The host processor 300 shown 1n FIG. 7 1s connected to
the beam forming processor 51 and performs the same
function as that of the host processor 300 shown 1n FIG. 4.
The detailed description of the host processor 300 will be
omitted.

FIG. 8 1s a block diagram showing a connection between
a beamforming unit 600 according to a different embodi-
ment of the beamforming unit 200 shown 1n FIG. 3 and a
host processor 300 located outside the beamforming unat.

Quadrature demodulators 61(1) through 61(N) in the
beamforming unit 600 of FIG. 8 receive the RF signals
received at N transducer elements respectively, from the
receiver of FIG. 3 which 1s not shown 1n FIG. 8 and produce
in-phase and quadrature components and output the results.
A/D converters 62(1) through 62(N) receive the in-phase
components from the quadrature demodulators 61 (1)
through 61 (N) and sample the received signals and output
the in-phase samples to memory controllers 65(1) through
65(N). A/D converters 63(1) through 63(N) received the
quadrature components from the quadrature demodulators
61(1) through 61(N) and sample the received signals and
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output the quadrature samples to memory controllers 65(1)
through 65(N). The memory controllers 65(1) through 65(N)
output the data received from the respective A/D converters

62(1) through 62(N) and 63(1) through 63(N) to each of the

corresponding memories 64(1) through 64(N) and the beam-
forming processor 66. The memories 64(1) through 64(N)
have the same functions and structures as those of memories

23(1) through 23(N) of FIGS. 4 and 7.
The beamforming processor 66 controls data transmission

paths of the memory controller 65(1) through 65(N). The
beam forming processor 66 can perform mutual data trans-
mission with the memory controllers 65(1) through 65(IN),
and analyzes the data, and focuses the data from the memory
controllers 65(1) through 65(N), and then output the focused
result. In this manner, since the beam forming processor 66
analyzes the data applied from the memory controllers 65(1)
through 65(N) and focuses the data based on the analysis
result, an enhanced ultrasonic 1image can be obtained. That
1s, the beamforming processor 66 performs both the func-
tions of the beamformer 24 and the local processor 25 1n the
beamforming unit 200 of FIG. 4. Thus, the beamforming
processor 66 can be replaced by a functional block having a
function of the beamformer 24 and a functional block having
a function of the local processor 25.

Further, the beamforming processor 66 1s under the con-
trol of the host processor 300 which i1s connected to the
beamforming unit 600 externally.

The host processor 300 shown in FIG. 8 performs the
same function as those of the host processors 300 shown 1n
FIGS. 4 and 7. Thus, the detailed description of the host
processor 300 will be omitted.

As described above, the method for storing the RF signals
and the medical digital ultrasonic imaging apparatus can
store the RF signals to form an ultrasonic image of at least
one frame. It 1s also possible to re-use the stored data during
a real-time 1maging or after freezing the 1image. Also, the
medical digital ultrasonic 1maging apparatus according to
the present invention performs various types of focusing
methods using the stored data, or signal analysis of the
stored data to control the entire system according to the
analysis result so that an optimal ultrasonic 1mage can be
implemented. As a result, an ultrasonic 1mage having a
remarkably enhanced resolution, signal-to-noise ratio, etc.
can be obtained.

What 1s claimed 1s:

1. A storing method for storing RF ultrasound pulse
echoes recerved from a plurality of transducer elements in a
digital ultrasonic 1maging system, the storing method com-
prising the steps of:

(a) sampling the RF ultrasound pulse echoes; and

(b) storing sampled data of the RF ultrasound pulse
echoes corresponding to each scan line for implement-
ing an ultrasonic 1mage of at least one frame.

2. The storing method of claim 1, wherein said step (a)
comprises the pre-step of separating each RF ultrasound
pulse echo 1mto an i1nphase component and a quadrature
component.

3. A medical digital ultrasonic 1imaging apparatus for
focusing each RF signal received from a plurality of trans-
ducer elements to implement an ultrasonic image, the medi-
cal digital ultrasonic 1imaging apparatus comprising:

a receiver for converting each RF signal 1nto a respective
clectrical signal;

a beamforming unit for sampling the electrical signal
output from the receiver, storing the sampled data
corresponding to each scan line for implementing an
ultrasonic 1mage of at least one frame respectively,
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focusing the sampled data or the stored sampled data
and outputting the focused result;

a signal processor for receiving the focused signal from
the beamforming unit and performing a signal process-
ing for implementing the ultrasonic 1mage; and

a controller for controlling the enftire apparatus.

4. The medical digital ultrasonic imaging apparatus of
claim 3, wherein said beamforming unit can perform at least
one of a dynamic focusing and a multiple beam focusing,
using the stored sampled data.

5. The medical digital ultrasonic 1maging apparatus of
claim 3, wherein said beamforming unit performs a focusing
in order to implement a zoomed 1mage with respect to a part
of the ultrasonic image, using the stored sampled data.

6. The medical digital ultrasonic 1imaging apparatus of
claim 3, wherein said beamforming unit analyzes the stored
sampled data and estimates signal characteristics etc. for
implementing an ultrasonic 1mage, and then focusing the
sampled data or the stored sampled data according to the
analyzed result.

7. The medical digital ultrasonic imaging apparatus of
claim 3, wherein said beamforming unit comprises:

a plurality of A/D converters for sampling the RF ultra-
sound pulse echoes and outputting the sampled result;

a plurality of memories corresponding to each of said
plurality of A/D converters, and storing the sampled
data for implementing an ultrasonic 1image of at least
one frame;

a beamformer for focusing and outputting the applied
data;

a plurality of memory controllers corresponding to each
said plurality of A/D converters and each said plurality
of memories, each of the plurality of memory control-
lers being capable of transmitting the sampled data
received from each of the plurality of A/D converters to
cach of the corresponding memories of the
beamformer, and controlling an input/output of the
sample data stored 1n each of the plurality of memories;
and

a local processor for controlling the plurality of memory
controllers of the beamformer, receiving the sampled
data stored 1n each of the plurality of memories, ana-
lyzing the received sampled data, and controlling the
beamformer according to the analyses resullt.

8. The medical digital ultrasonic imaging apparatus of
claim 7, wherein, 1n the case that each transducer element
corresponds to each one of the A/D converters, each of the
A/D converters performs a uniform sampling at the same
instance of time, the beamformer focuses sampled data
according to the delay-sum method, a capacity of the
memory 1s expressed as the following equation:

&

Memory capacity=N,* N * (F,* 2* Z,,,./c)

in which N 18 the number of frames to be stored 1n memory,
N, 1s the number of scon lines to be stored 1n every frame,

"y

F_1s an A/D conversion rate or a sampling frequency, Z_
1s a maximum image depth, and C 1s any ultrasonic velocity
in any object.

9. The medical digital ultrasonic 1maging apparatus of
claim 3, wherein said controller can perform a mutual data
transmission with a local processor.

10. The medical digital ultrasonic 1maging apparatus of
claim 9, wherein said controller receives the analyzed result
from the local processor and controls the other components

according to the analyzed result.
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11. The medical digital ultrasonic 1maging apparatus of
claim 9, wherein said controller receives the stored sampled
data from the local processor and analyzes the received
sampled data and controls the other components according
to the analyzed resullt.

12. The medical digital ultrasonic imaging apparatus of
claim 11, wherein said controller analyzes signal character-
istics for implementing an ultrasonic 1mage with respect to
the recerved stored sampled data.

13. The medical digital ultrasonic imaging apparatus of
claim 12, wherein said controller transmits the analyzed
result to the local processor.

14. The medical digital ultrasonic 1imaging apparatus of
claim 13, wherein said local processor controls said beam-
former according to the received analyzed result.

15. The medical digital ultrasonic 1imaging apparatus of
claim 7, wherein said plurality of memory controllers
receive the data from the local processor and transmit the
received data to said plurality of memories or said beam-
former.

16. The medical digital ultrasonic imaging apparatus of
claim 15, wherein said local processor transmits seli-
ogenerated data or the data received from said controller, to
said plurality of memory controllers.

17. The medical digital ultrasonic imaging apparatus of
claim 7, wherein said plurality of memory controllers read
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the sampled data stored 1n the corresponding memory and
transmit the read data to the local processor.
18. The medical digital ultrasonic 1maging apparatus of

claim 7, wherem said local processor can be connected to
cach of said plurality of memory controllers one by one.

19. The medical digital ultrasonic 1maging apparatus of
claim 7, wherein said beamformer and said local processor
can be replaced by a single processor which performs both
the functions of the beamformer and the local processor.

20. The medical digital ultrasonic imaging apparatus of
claim 8, wherein said beamforming unit further comprises:

a plurality of quadrature demodulators for separating each
RF ultrasound pulse echo received from a plurality of
transducer elements 1into an 1nphase component and a
quadrature component and outputting the separated
result; and

a plurality of A/D converters corresponding each of said
quadrature demodulators, and including a set of first
A/D converters for sampling an in-phase component
from each of the quadrature demodulators and second
A/D converters for sampling a quadrature component
therefrom, for outputting the sampled data to each of
said corresponding memory controllers.
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